conclude that in both phosphoglucomutase and phosphoglucose isomerase, the level of the mercury-tolerant allozyme genotypes was higher in the polluted as compared with the unpolluted sites. These results suggest that mercury selection is operating in nature on allozyme genotypes of these marine organisms along patterns comparable with those found previously in laboratory experiments. We suggest that the enzymes studied here display an adaptive pattern in polluted environments. Therefore, they may be used as potential indicators and monitors of marine pollution.
The evolutionary significance of allozyme polymorphisms was tested by gene-frequency analyses in barnacles under thermal (1) and chemical (2) (4, 5) . All these studies, but most importantly the controlled laboratory tests, indicated significant differential survivorship among allozyme genotypes. The differential viability of allozyme genotypes is probably associated with the different degree of heavy metal inhibition, uniquely related to each specific pollutant (4) . Thus, we conclude that these results reflect an adaptive nature of the allozyme polymorphisms tested and suggest that their differential sensitivity to the quality and quantity of specific pollutants can be used as a potential genetic indicator and monitor of pollution (3) (4) (5) . We missed, however, the crucial link between laboratory and nature. Can the laboratory results be confirmed in the sea?
We focus our testing on mercury pollution because along the Israeli Mediterranean Coast, the Akko site is highly polluted due to industrial discharge, whereas elsewhere along the coast, waters are relatively mercury free. Here we present evidence derived from nature, verifying our laboratory predictions. The most mercury-tolerant allozyme genotypes, the MS heterozygote in Palaemon PGM and the MM homozygote in Monodonta PGI, were found at highest frequency near the mercury-polluted Akko site, as predicted from laboratory experimentation.
MATERIALS AND METHODS
We tested electrophoretically PGM variation in 341 individuals from seven populations of the shrimp P. elegans and PGI variation in 192 individuals from three populations of the marine gastropod M. turbinata. We compared in both species allozyme frequencies in the nonpolluted versus the polluted Akko site. The electrophoretic procedures and the allozymic patterns have been described (4) . The mercury concentrations at Akko and in two sites north and south of Akko are given in Table 1 .
RESULTS
The data presented in Tables 1 and 2 indicate that the heterozygote MS of PGM in P. elegans and the homozygote MM of PGI in M. turbinata, previously shown to be mercury tolerant (3, 5) in laboratory experiments, displayed their highest frequencies at the polluted Akko site. We analyzed the data by focusing on the major comparison between frequencies of tolerant allozyme genotypes at the Akko site as opposed to all other nonpolluted sites. The two independent-significance Bailey d tests (7) gave P = 0.089 for Palaemon and P = 0.090 for Monodonta. Each test alone is approximating significance. Pairwise comparisons between sites were insignificant.
We conclude that allozyme frequency distributions found in nature were consistent with the expectations of laboratory tests. We suggest that mercury selection operates in nature on allozyme genotypes of these marine organisms along patterns similar to those found in the laboratory.
DISCUSSION
Mercurials are generally the most potent inhibitors among the sulfhydryl reagents (8) . Furthermore, PGM activation is highly increased by formation of the PGM-Mg complex. Several heavy metals inhibit PGM activity through competition with Mg (9), as has also been reported for Be, in vitro and in vivo (10) . For PGM, activation and inhibition by metals are explained by the same competition model (9) . Presumably, strong competitive inhibition of PGM by heavy metals replacing Mg in the enzyme complex is the major mechanism involved in pollution poisoning. No parallel biochemical study on PGI activity is known to us. However, as for PGM, the staining reaction of PGI needs the addition of MgCl2. Furthermore, for both enzymes, no enzymatic activity was detected on our gels when HgCl2 was added to the staining mixture in similar concentration to that of MgCI2, with or without MgCI2. Only further biochemical research will be able to provide the direct mechanism(s) involved in the differential tolerance of allozyme genotypes to heavy Abbreviations: PGM, phosphoglucomutase; PGI, phosphoglucose isomerase.
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The publication costs of this article were defrayed in part by page charge payment. This article must therefore be hereby marked "advertisement" in accordance with 18 U.S.C. §1734 solely to indicate this fact. metal pollution. The above considerations suggest that mercury selection operates directly on the PGM and PGI loci rather than on linked genes. Recent reviews of allozyme variation in nature (11) (12) (13) indicate that the distribution of allozymic variation is nonrandom and varies with spatiotemporal environmental variation. Our controlled laboratory experiments (3, 4) and the current verification of the results in nature indicate differential tolerance to heavy metals or differential viability fitness of specific allozymes caused by a specific pollutant.
We conclude that our results are inconsistent with the neutral theory of allozyme polymorphisms and appear to reflect the adaptive nature of the allozyme polymorphisms studied. Furthermore, allozyme polymorphisms may provide potential genetic indicators of pollution for the short-and the longterm changes that populations undergo due to pollution.
